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Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2005 ); cell refinement: SAINT (Bruker, 2005) Pyridine and its derivatives play an important role in heterocyclic chemistry (Pozharski et al. 1997; Katritzky et al. 1996) .
3,4-diaminopyridine is used as a component in Schiff base reactions (Opozda et al. 2006) . The crystal structure of 3,4-diaminopyridine (Rubin-Preminger & Englert, 2007), 3,4-diaminopyridinium hydrogen squarate (Koleva et al., 2007 ) and 3,4-diaminopyridinium hydrogen tartarate (Koleva et al., 2008) have been reported in the literature. Since our aim is to study some interesting hydrogen-bonding interactions, the synthesis and structure of the title compound (I) is presented here.
The asymmetric unit of (I) (Fig 1) , contains a protonated 3,4-diaminopyridinium cation and a hydrogen succinate anion.
The bond lengths (Allen et al., 1987) and angles are normal. In the 3,4-diaminopyridinium cation, protonation of the N1 atom leads to a slight increase in the C1-N1-C5 angle to 121.56 (12)°, compared to 115.69 (19)° in 3,4-diaminopyridine (Rubin-Preminger & Englert, 2007) . The 3,4-diaminopyridinium cation is planar, with a maximum deviation of 0.0070 (15)Å for atom C4.
In the crystal packing (Fig. 2) , the protonated N1 atom is hydrogen bonded to the carboxylate oxygen atom of O3 through N-H···O hydrogen bonds. The two amino groups (N2 and N3) are involved in the hydrogen bonding via N-H···O H-bonds with hydrogen succinate oxygen atom (O1) to form an R 1 2 (7) ring motif (Bernstein et al., 1995) . The N3 amino group and ring carbon atom (C2) are both hydrogen-bonded to the carboxylate oxygen atom (O3) to form an R 1 2 (6) ring motif. The molecules are further connected via O-H···O hydrogen bonds forming a 3-D network (Table 1 and Fig 2) .
Hot methanol solutions (20 ml) of 3,4-diaminopyridine (27 mg, Aldrich) and succinic acid (29 mg, Merck) were mixed and warmed for 5 minutes. The resulting solution was allowed to cool slowly at room temperature. Crystals of (I) appeared from the mother liquor after a few days.
Refinement
All the H aroms were located from the difference supplementary materials sup-2 Figures   Fig. 1 . The molecular structure of (I), showing 50% probability displacement ellipsoids and the atom numbering scheme. Fig. 2 . The overall three-dimensional network of (I). Dashed lines indicate hydrogen bonds.
3,4-Diaminopyridinium hydrogen succinate
Crystal data 
Special details
Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & Glazer, 1986 ) operating at 100.0 (1) K. 
